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General Information
| NTRODUCTI ON

Thi s updat ed gui dance is intended to assist the manufacturer in preparing a
wel | organi zed, concise, and conplete 510(k) premarket notification subm ssion
to the Center or a third-party review ng organi zation. The follow ng are sone
key elenents for consideration

o0 The Center will make decisions concerning 510(k) subm ssions for diagnostic
ul trasound devi ces based on a single subm ssion. The 510(k) subm ssion
shoul d contain all the information requested in Sections 1-7 of this
Qui dance (see 510(k) Diagnostic U trasound Screeni ng Checklist, pages 4 and
5). Al information that requires neasurenent, calcul ation, validation, or
testing may be derived from prototype devices, unless stated otherw se
herein. Information that is provided by reference should supply a specific
docunent nunber and page

Subst anti al equival ence deci sions nmust be followed by the subm ssion of
a post-clearance special report, hereafter referred to as the “510(k)
Speci al Report,” providi ng producti on acoustic output val ues and ot her

i nformati on. The 510(k) Special Report nust be submitted prior to
shipping the first device (prior to first custonmer shipnent). It may be
i ncluded with the original 510(k) subm ssion (please note choice in your
cover letter). The manufacturer, distributor, or inporter should submt
the 510(k) Special Report (Appendix G as an “add-to-file” and shoul d
reference the manufacturer's 510(k) numnber.

A manufacturer may not ship a diagnostic ultrasound device until a 510(k)
clearance letter is received fromFDA and the 510(k) Special Report is
submtted. |If a manufacturer ships a device without first receiving 510(k)
cl earance and submitting the 510(k) Special Report, the manufacturer will
be in violation of the Food, Drug, and Cosnetic Act. |If the 510(k) Speci al
Report is inconplete or contains unacceptable values (e.g. acoustic output
greater than the approved |levels), then the 510(k) clearance may not apply
to the production units, which then may be considered adulterated or

m sbr anded.

There are two exceptions to the above paragraph: 1) Refurbi shed devices are
exenpt from 510(k) subm ssion but not fromlInitial Report submission. In
this case, the Special 510(k) Report should be submitted in lieu of the
Initial Report. 2. An investigational device may be shipped prior to
receiving a 510(k) clearance. Again, a Special 510(k) Report should be
submitted in lieu of the Initial Report.

Manuf acturers submitting a 510(k) are exenpted fromsubmtting an Initial
Report under 21 CFR 1002.10 and 1002.12 (Appendix F) for ultrasonic
products. Manufacturers are not exenpted fromthe requirements of 21 CFR
1020. 10 (Perfornmance Standard for Tel evision Products and subsequent
reporting), 21 CFR 1002.20 (Reporting of Accidental Radiation GCccurrences),
21 CFR 1003 (Notification of Defects or Failure to Conply) and 21 CFR 1004
(Repurchase, Repair, or Replacenent of Electronic Products).

o The 510(k) regul ation requires the subm ssion of a new notification for
devices already in distribution when the device is significantly changed or
nodi fied (21 CFR 807.81(a)(3)). The regulation defines the foll ow ng



General Information
changes as significant:

1. a change that could significantly affect safety or effectiveness, e.g.
a significant change in design, materials, energy source, specification
or manufacturing; or

2. a change in intended use.

The submitter should refer to the CDRH gui dance docunent titled “Deci ding
VWhen to Submit a 510(k) for a Change to an Existing Device” (CDRH, 1997)
for guidance in this area.

The Center will respond to inquiries concerning the need for a new 510(Kk).
These inquiries should be in witing and in sufficient detail so that the
Center can make a judgenent about the need to submt a 510(k)

(See Appendi x E)

Not e: FDA regul ates di agnosti c phantons, QA test objects, and other devices
used to test diagnostic ultrasound systens and transducers as O ass |
Radi ol ogi ¢ Quality Assurance Instrunments (21 CFR 892.1940). Such
devices are exenpt fromthe requirenent of 510(k) prenarket
notification.

A refurbi shed device, not subject to a new 510(k) submi ssion, nust have a
Abbreviated Initial Report (simlar to Appendix G submtted under 21 CFR
1002. 12.

o This guidance retains the two-track approach to narketing cl earance,
Track 1 and Track 3. Track 1 is for devices that do not follow the
Qut put Display Standard and therefore have application-specific limts;
Track 3 is for devices that conformto the Qutput Display Standard.
There is no Track 2.

o Track 1 submi ssions for devices whose overall acoustic output exceeds
application-specific limts (Track 1, Sec. 3) should be supported by
| aboratory and clinical data denonstrating the need for higher output.
These submi ssions shoul d descri be what user-interactive features are
provi ded to enhance user awareness of acoustic output (e.g., on-screen
di spl ay, power-up default settings, manual override).

o Statistical analyses of neasurenment or perfornmance data are requested in
several sections of the CGuidance. See Appendix D for a sunmary.
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1 BASIC INFORMATION:

The subm ssion should contain a cover letter and a contents page; the mgjor
sections of the subm ssion should be tabbed and the nunbering schene shoul d
follow this Guidance. The |abeling should follow the format provided in
Appendi x D.

The subm ssion should contain the foll ow ng:

1.1 Manufacturer's Nane:
Addr ess:
Corresponding Oficial: Title:
Addr ess:
Tel ephone:

1.2 U S Agent (if manufacturer is overseas)
Name/ Titl e/ Firm
Addr ess:
Tel ephone:

1.3 Inporter Nane:

Addr ess:

Cont act Person: Tel ephone:
1.4 Device Nane:

1.5 Common Narme:

1.6 C assification Regul atory O ass: 11 Revi ew Category: Tier 11
FR Number Product Code
U trasoni c Pul sed Doppl er 1maging System 892. 1550 90-1 YN
U trasoni c Pul sed Echo | magi ng System 892. 1560 90-1YO
Di agnostic U trasound Transducer 892. 1570 90-1TX
O her

1.7 Est abl i shment Regi stration Nunber:

1.8 514 Performance Standards: None

1.9 Speci al Controls: 510(k) Special Report

1.10 Prescription Status: Prescription Device

1.11 Manufacturing Location and Sterilization Sites:

1.12 Reason for Subm ssion:

1.13 ldentification of the TRACK being followed for the subm ssion (Track 1
or Track 3). The cover letter should indicate if the 510(k) Speci al

Report is included as a separate part of the submission or if it will be
submtted in the future.
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For all 510(k) subm ssions, as a separate section, you should provide either
1) a “summary of safety and effectiveness” of that information that supports

an equi val ence deternmination or 2) a statenment that the information supporting
an equi val ence deternm nation will be made avail able, by you, upon request (see
Appendix €. In addition you should submt a "Truthful and Accurate
Statement” and on a separate sheet, the indications for use for your device
(see Appendi x C and note that the exact wording nust be used).

2 INDICATIONS FOR USE

Identify all indications for use (new and previously cleared) of the subject
device (fill out the indications for use form(s) or equival ent, Appendix C,
one for the system and one for each transducer). Include 510(k) control

nunbers for the previously cleared indications.

3. GENERAL DEVICE DESCRIPTION

3.1 Provi de a general description of the subject device, including (but not
l[imted to) nodel designation, design, patient contact materials,
control panel, and systemoperation. The followi ng itens should be
addressed for system operation (as applicable):

3.1.1 Describe the transducer operation in each node and node conbi nation
i ncluding, but not linmted to:

a. the type of transducer (e.g. nodel designation, mechanica
sector, rectangul ar phased array, curved |linear array, annul ar
phased array);

b. size and spacing of elenment(s), geonetrical configuration, tota
nunber of elements in the array and array di nensions, as well as
t he maxi mum nunber of active elenents for a single pul se, where
appl i cabl e, and the nom nal ultrasonic frequency(ies) of the
transducer assenbly.

3.1.2 Describe the operating controls that can cause a change in the
radi ated field, e.g., gain, pulse repetition frequency, transmt
focal length, sector angle, image rate, pul se duration, depth, and
sanmpl e volune. For a Track 1 device, describe the operating controls
and procedure necessary to change to an application or node that has
a higher application-specific acoustic output limt.

3.1.3 Describe any unique features or technol ogi cal characteristics of the
subj ect device. Please refer to Appendi x E, which di scusses
3-D and anplitude Doppler, for exanples of the type of information to
be submtted

3.1.4 In submissions for a new transducer or a new indication for an
exi sting transducer, provide summary information for all transducers
cleared for use with the system their indications, their node, their
maxi mum out put, and the 510(k) control nunber of the subm ssion(s)
where they were cl eared.

3.1.5 Specify which track is followed in the 510(k) subm ssion. Systens

10
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may use transducers that are of different tracks, but a single
transducer should be either Track 1 or Track 3 for all applications
with a specific nodel. 1In sone cases, however, exceptions may be
considered (e.g., transcranial Doppler (TCD)).

4 PREDICATE DEVICE COMPARISON
4.1 Identify conparable predicate device(s) to which the subject device is
bei ng cl ai ned substantially equivalent. Identify, if possible, the

control nunber(s) of the 510(k) prenmarket notifications for the
predi cat e device(s).

4.2 The subject device should be conpared to the predicate device(s), in
terns of key safety and effectiveness features. Discuss the differences
and provide supporting data, where applicable. Provide the follow ng
(in tabular format wherever possible):

-indication(s) for use;

-general device description (design, patient contact materials,
operational characteristics, specifications);

-acoustic output and device settings used;

-general safety and effectiveness; and

-l abeling and/or pronotional materials ( draft docunents are
accept abl e)

4.3 ldentify any accessories or kits intended for use with the device. For
t hese accessories or kits, provide evidence of the predicate status of
t he desi gnated conpari son device(s); i.e., pre-Amendnments or 510(k)
control number(s). Provide kit certification

5 ACOUSTIC OUTPUT REPORTING

Defi ned bel ow are the "tracks" a manufacturer of diagnostic ultrasound

equi prent may follow to denonstrate the substantial equival ence of its

ul trasound systemw th respect to acoustic output. In all cases, the derated
maxi mum acousti c output may not exceed pre-Anendnents upper linmits; i.e.
derated lspra < 720 MW cnf and either M < 1.9 or derated |spa < 190 W cnf.

Note that the maxi num derated value is the maxi nrum val ue after derating, and
not the derated val ue corresponding to the maxi nrum val ue neasured in water.

In all subm ssions, the manufacturer should certify that the acoustic out put
will be or was nmeasured and cal cul ated per the "Acoustic Qutput Measurenent
Standard for Diagnostic U trasound Equi pnent” (NEMA UD 2-1992, Revision 1,
Decenmber 7, 1993) UPDATE AFTER AIUM. Any deviation fromthe nethodol ogi es
outlined in NEMA gui dance docunents should be fully described in terns of the
di ffering met hodol ogy used and val i dati ng dat a.

In determ ning the maxi mum acoustic output, manufacturers are not expected to
i ncl ude hydrophone nmeasurenent uncertainties when reporting intensity or M
val ues, because neasurenent uncertainties were not included in the gui dance
levels in the table in Track 1, Sec. 3. To further clarify this reporting
procedure, the uncertainty of the guidance limts is estinated to be +30% for
intensity and +15%for M, so a firmdoes not have to account for its

measur enent uncertainty as long as that uncertainty does not exceed 30% (or

il
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15% . If the nmeasurenent uncertainty does exceed 30% (or 15%, then the
gui dance val ues shoul d be reduced accordingly by the anount over 30% (or 15%.

For exanple, if the maxi mum hydrophone-determ ned | gpra3 Was 600 mWcnf, and

t he hydrophone nmeasurenent uncertainty for intensity was +25% then the val ue
600 mMWcnf (and not 600x1.25 = 750 mWcnf) woul d be conpared to 720 mM cnt
However, if the hydrophone uncertainty was +35% then 600 mWcnf woul d be
conpared to 720x .30/1.35) = 693 mNcnf.

As part of the Device Master Record, Design History File, and Device Hi story
Record (21 CFR 820.181, 820.30(j), and 820.184), nmanufacturers will be
responsi bl e for keepi ng conpl ete docunmentati on of the acoustic output

nmeasur enent of their transducers. Docunentation should include nmeasurenent
instrumentation & calibration, software, and test results & test protocols.
Acousti c out put neasurenents will be performed according to the sanmpling plan
described in the 510(k) Special Report and conpliance will be eval uated as
part of Good Manufacturing Practices (GVPs).

5.3 Test Methodol ogy Reporting

Provide in the 510(k) either (l) a separate section containing a description
of the acoustic output test nethodology, or (ii) reference to a previously

cl eared 510(k) or PMA submission that contains an acceptabl e description of

t he acoustic output test nethodol ogy (include 510(k) or PNMA nunmber along with
attachment nunber and/or page nunmbers). In the latter case, any updates to
the test nethodol ogy that could affect the conparison with the predicate

devi ce should be specifically noted and included in the subm ssion. The test
met hodol ogy section should contain the foll owi ng conponents:

5.3.1 Descri ption of neasurenent instrunentation (e.g., hydrophone type,
ef fective diameter, frequency response, hydrophone anplifier
characteristics). Include manufacturers' names and nodel nunbers for
commer ci al devi ces.

5.3.2 Descri ption of neasurenent set-up

5.3.3 Descri ption of neasurenent and cal cul ati on procedures, including
consi stency checks and protocol for assuring that maxi num out put
conditions are identified, especially in auto-scanning and
conbi nat i on- node situations.

5.3. 4 Description of conpany protocol for assuring that when either
hardware or software changes are made, the effects of these changes
on the acoustic output are assessed, and, if necessary, are then
nmeasur ed, docunented, and incorporated into the |abeling and, if
appl i cabl e, output display.

5.3.5 Description of any procedures used to correct for spatial averagi ng
by the hydrophone, if applicable. (See, e.g., B. Zeqiri and A D
Bond, " The i nfl uence of waveformdistortion on hydrophone spati al -
averagi ng corrections - Theory and neasurenment,"” J. Acoust. Soc. Am
92, 1809- 1821, 1992.)

12



5.3.6

5.3.7

General Information

Description of calibration procedures for measurenent instrunments.

Assessnment of systematic and random uncertainties associated with
measur enent or cal cul ation of the ultrasonic power, pressure,
intensities, and center frequency, including a brief description of
all relevant error sources considered and an expl anation of how the
overall uncertainty was determ ned. See Appendix D, item?2

Description of protocol for assuring substantial equivalence to a
predi cate device regarding acoustic output (e.g., reject limts in
production in conparison to output levels in Track 1, Sec. 3). |If
100%testing is performed, confirmthat the test protocol in 5.3c
above is used or describe the correl ati on between acoustic output and
sensitivity or other neasurable paraneter(s). |If 100%testing is not
performed, include a description of the statistical sanpling plan
used to ensure that production units will not exceed the nmaxi mum
acoustic output limts specified in the guidance. Typically this plan
will conprise the one-sided tolerance limt for normal distributions.

See Appendix G Sec. E6. For this plan, provide the values of y and
P

An exanpl e cal cul ation of the I (SPTA.3) in both a non-auto-scanning
and auto-scanni ng node, including a pictorial representation of the
hydr ophone vol t age wavef orn{s).

6 GENERAL CLINICAL SAFETY & EFFECTIVENESS

6.1 dinical Measurenment Accuracy and System Sensitivity

6.1.1 ldentify and describe the various clinical (bionetric) neasurenents

6. 1.

6. 1.

that may be perfornmed with the subject device.

For each transducer/node conbi nati on, give the accuracy of any
measurenent (e.g., distance, volune, heart rate, Doppler frequency
shift, velocity, indices, etc.) that can be nmade in that node, and
the range over which this accuracy can be expected to be maintai ned.
Describe and justify the test methodol ogy (e.g., |aboratory phantom
used to determ ne each accuracy. Wth regard to Doppl er accuracy,
pl ease note that electronic phantom data are not acceptable. One
exanpl e of an acceptable test is to use a Doppler string phantom and
to provide a plot for each transducer of measured versus actua
velocity with error bars for at |east ten velocity val ues over the
range of velocity values specified in the | abeling.

For each probe, node conbi nati on, a m ni mum performance specification
of the Doppler sensitivity, where the Doppler sensitivity is defined
according to Appendi x A, shall be provided in the 510(k). Data
validating the specification shall be included in the Device Master
Record and submitted in the 510(k) Special Report. For certain
speci al cases or clains, clinical data or special phantomtesting may
be nore appropriate.

13



6. 2.

6. 2.

1

General Information

Thermal , Mechanical, and El ectrical Safety

Provide either third party certification, indication that third party
certification will be achieved prior to marketing, or data show ng

t hat your system has been designed to be thermally, electrically, and
mechani cal ly safe. You may include descriptions, safety precautions,
testing and data to support the electrical and nmechanical safety of
your device and identify applicable voluntary standards to which the
system confornms or supply third party certification that your device
meets an acceptable standard. W recognize | EG601-1, UL-2601
(future), UL544 (electrical only), CSA C22.2 No. 125 (electrica
only), and BSA 5724 (electrical only).

For invasive probes, describe the neans used to limt the surface
heati ng of probes (e.g. thermal shutdown for a transesophageal probe)
and the limting tenperature in the event of a malfunction (e.g.
runaway power).

6.3 Patient Contact Materials

6. 3.

6. 3.

6.4

6. 4.

6. 4.

1

2

1

2

Provi de the nanme and chemi cal conposition of all patient contact
materials or provide the Master File nunber that contains the
mat eri al description.

Provi de bi oconpatability data according to the |1S0O 10993 Standard for
any patient contact materials. For materials, probes, components and
accessories that have been previously cleared for the sane or nore
critical tissue contact, bioconpatability data need not be provided
if the sponsor certifies that the patient contact materials are
unchanged in formul ati on and processing fromthe previously cleared
devi ce.

Cl eaning, Disinfection, Sterilization, and Pyrogenicity

If the transducer is supplied non-sterile or is intended to be
reused, provide recomended procedures to clean and disinfect the
transducer between uses. These recommended procedures shoul d be
val i dated by you and a summary of your validation procedures provided
in the subm ssion (see Appendix H). Alternatively, you may recomend
the use of a cleared liquid sterilant or disinfectant product wth
instructions to follow the |abeling.

a. The level of disinfection or sterilization should be appropriate
for the intended clinical use. Indicate the target sterility
assurance |l evel (SAL) that should be reached by follow ng the
recormended procedures.

b. Any recommended disinfecting or sterilizing agents must be
regi stered with the Environnmental Protection Agency (EPA) and
approved by FDA

For devi ce conponents or accessories provided sterile to the user
provide the follow ng information:

14
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a. the method of sterilization and a description of the method used
to validate the sterilization cycle;

b. the SAL (sterility assurance level) intended (at |east 10° for
t he device

c. a description of the packagi ng systemused to maintain device
sterility;

d. if the device is sterilized using ethylene oxide, the nmaximm
| evel s of residues of ethylene oxide, ethylene chlorohydrin and
et hyl ene gl ycol; and

e. if the device is radiation sterilized, the radiati on dose used to
achieve sterility.

6.4.3 If the device is |abel ed pyrogen-free, provide a description of the
met hod (standard nmethod) used to assess pyrogenicity. Probes and
sheat hs that contact brain tissue nust be pyrogen free.

6.5 Software/Firmvare

Software that governs the operation of diagnostic ultrasound equipnment is a

m nor |evel of concern, as described in its "Reviewer Guidance For Computer
Control | ed Medi cal Devices Undergoi ng 510(k) Review' (August 29, 1991). The
rationale for this is the potential for injury possible to a patient in the
event of software/firmmvare failure, both direct (i.e., inappropriate delivery
of electrical, thermal, or acoustic energy) and indirect (i.e., inappropriate
physi ci an action based on inaccurate diagnostic information), is not likely to
be major or life threatening.

Provide a full description of the software/firmvare supporting the operation
of the subject device per FDA' s Revi ewer Q@Qui dance, comensurate with the m nor
| evel of concern. This guidance applies to original systens, as well as to
any software/firmnvare changes nade to al ready-narketed devices. Changes to
software shoul d be revalidated and reverified. FDA recognizes that nmany of

t hese ul trasound systens have a variety of software nodul es controlling many
different functions, and that the |l evel of concern for a particular nodul e may
vary. Wth appropriate justification, a manufacturer may provide different

| evel s of docunentation for different nodul es.

Your 510(k) subm ssion should provide the foll ow ng:

1. a sunmary description of new or altered algorithnms and explai n why
they are suitable for the chosen task;

2. the software version nunber

3. a software structural chart;

4. a system hazard anal ysi s;

5. A listing of the specific hardware/software requirenents;

6. a sunmary of the software design and devel opnment process including
t he software change managenent process;

7. a sunmary of software verification and validation processes; and

8. a sunmary of what future testing will denonstrate and what has been

conpleted up to the tine of the subm ssion
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7 LABELING

7.

1 Provi de draft operator's manuals and any pronotional materials that
descri be the system and associ ated transducers (nai ntenance manual s,
etc. are not necessary). Labeling for all diagnostic ultrasound
equi prent should conply with 21 CFR 801.109. Manufacturers are
encouraged to consult with FDA's manual, "Labeling: Regul atory
Requi renents for Medical Devices", (HHS Publication FDA 89-4203). In
general |abeling should contain: a description of the device,

i ndi cations for use, contraindications, warnings, precautions,
adverse effects, instructions for use, sumuaries of clinical studies,
and references.

7.1.1 Indications for use, contraindications, warnings, and precautions
should be clearly stated. This includes (but is not limted to):

a. a prescription statenment: "Caution-Federal |law restricts this
device to sale by or on the order of a physician”;

b. a precaution to performa given ultrasound procedure prudently
using the principle of ALARA (as |ow as reasonably achievable);
and;

c. a statenent, where applicable, cautioning that the device is "not
i ntended for fetal use" (either in the operator's manual

i ndi vi dual transducer manuals, or on-screen |abeling); and
d. a description of thermal cut-outs where applicable.

At present, you may not pronote or market your device for use in the
follow ng clinical applications:

0 percutaneous unbilical blood sanpling (PUBS)
o invitro fertilization (IVF)

Speci fic diagnostic clainms nmust be supported by appropriate data.

For new clinical or technol ogical changes, it is advisable to check with
the Ofice of Device Evaluation for guidance on the data necessary to
support such changes.

7.1.2 Cinical instructions for the use of the device should be provided in
either the systemor transducer operator's manual. Indications for
use shoul d be specified.

7.1.3 ldentify the device's conpatibl e device accessories, kits and
conponents in the operator's manuals. Provide the specifications for
t hese accessories. Were use of probe sheaths is recommended, the
user should be referred to FDA's March 29, 1991, Medical A ert on
| at ex products.

16



General Information

7.1.4 Provide the accuracy of each clinical neasurenent possible with the

7.

.1

.1

1

1

7

device and the range over which this accuracy can be expected to be
mai nt ai ned. Note that the accuracy range possible for Doppler
applications cannot exceed the range neasured under 6.1.2.

Provi de Draft Acoustic Qutput Labeling in the operator's manual, per
Track 1, Sec. 2 or Track 3, Sec. 2.

Provide instructions for care of the device between uses, including
storage, cleaning, disinfection, and sterilization of all conponents,
as appropriate.

a. Labeling should indicate that the use of market-cl eared probe
sheat hs, sterile when appropriate, are recommended for clinica
applications of an invasive nature (i.e. intra-operative,
transrectal /vagi nal, transesophageal, biopsy procedures).

b. When recomrendi ng a procedure that uses a cleared liquid
disinfecting or sterilizing agent, refer the user to the | abeling
i nstructions provided by the manufacturer of that product. At
| east one recommended procedure should use a cleared agent, if
feasible. The ultrasound manufacturer will not need to validate
t hese processes if they refer the user to the manufacturer’s
i nstructions.

c. Wen recommendi ng a procedure other than liquid disinfection or
sterilization, detailed instructions should be provided. These
procedures shoul d have been validated and a summary of the
val i dation process and representative data submitted as part of
the 510(k) subm ssion

d. When recommendi ng a procedure for intraoperative neurosurgica
applications (i.e., when the probe nmakes contact with the dura or
any intracranial tissues) either supply evidence that the probe is
sterile and pyrogen-free or high-level disinfected when used with
a sterile pyrogen-free sheath. An additional caution should warn
the user of a problemin using the probe on patients with
Creut zf el d-Jacob disease. |If the probe is contam nated, it may
have to be destroyed since it cannot be adequately disinfected.

Addi ti onal | abeling may be necessary to address safety and

ef fecti veness concerns, depending upon the clinical application(s) of
that transducer, e.g., transcranial, transesophageal, intravascul ar

i ntraoperative, transvagi nal, ophthal mc, vascul ar diagnostic
systenms, etc. Neurological intraoperative probes should be pyrogen-
free, should not be sterilized using liquid Sterilants, should
contain a warni ng concerning Creutzfel d-Jacob di sease, and shoul d be
used with sterile, pyrogen-free sheaths.

Ref erences to literature may be included, where appropriate. (Note
that techni ques, nethods, and indications given in such literature
may represent intended use(s) of the subject device and may need to
be supported by clinical data.)
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Track 1 Information
TRACK 1 SPECI FI C | NFORVATI ON

Track 1 is for diagnostic ultrasound systenms that do not conformto the Qutput
Di splay Standard or are not indicated for any fetal Doppler applications
(except for fetal heart rate monitors, Sec. 1.3). Track 1 subnissions are
evaluated in relation to application-specific acoustic output linmts. Systens

t hat exceed application-specific linmts are evaluated on a case-by-case basis.
See Sec. 4 for a logic flow chart.

1 Track 1 Acoustic Output Reporting

Track 1 reporting is based on application-specific conparisons to pre-

Amendnents output levels given in Track 1, Sec. 3. Measurenents for each

transducer should be made at the highest output setting available for use.
Note: For each transducer, the system should operate in such a way that a

consci ous and deliberate action is required to change to an application or
node that has a higher application-specific acoustic output limt.

O herwi se, output mneasurenents should be nade for the application having

t he highest application-specific limt. (See General Information, Sec

3.1.2.)

1.1. Summari ze the node/ application possibilities for each system transducer
conbi nati on by conpleting the table given in
Sec. 5. For each possible node/application identified, specify the
target range of values for the M or I(SPPA 3) and | (SPTA 3) under
the operating conditions that maxi m ze these quantities, noting that
t he upper bound nust not be greater than the appropriate application-
specific value listed in Sec. 3. Also provide the engi neering basis
for the range of values specified (e.g., prelimnary or prototype
nmeasurenents, theoretical calculations, estinmates based on
measur enents of previously cleared transducers).

1.2 If the manufacturer wi shes to submt the 510(k) Special Report as
part of the 510(k), it should be included as a conpletely separate
section and this election should be noted in the 510(k) cover letter
The 510(k) Special Report should follow the format described in
Appendi x G

1.3 This gui dance amends Section VI of the 1985 output reporting gui dance
docunent regardi ng continuous fetal heart rate (FHR) nonitoring with
| ow power unfocused CW Doppl er transducers. The pre-1976 | s at the
transducer face is 20 mWcnf for CWDoppler FHR monitors. A sinple
conservati ve approach for pul sed Doppler FHR nonitors is to use
20 mMNcnt as a linmit for the lgsmp at the transducer face. For such
transducers, two estinmates are made

a) Duty Factor (DF) = Pulse Duration X Pul se Repetition Frequency

b) Isata @ Transducer Face = U trasonic Power = Area Corresponding to
Ent rance Beam Di nensi ons

If the | sata @ Transducer Face + DF is less than 20 mNcnf, then the
transducer's acoustic output is bel ow pre-Anmendnents |levels for this
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type of ultrasound transducer, i.e., 20 mWcnf. |f this value is
hi gher than 20 mWcnf, you may consult w th CDRH about the appropriate
nmeasurenents that need to be made

For any transducer intended for transcranial (cephalic) applications,
in which the | spra3 exceeds 94 mWcnf, provide an estimate of maxi mum
tenperature rise (TR) attributable to the use of that transducer for
each operating node. Describe the nodel used to determ ne the
estimation. This nodel should account for heating of skull bone. An
accept abl e nodel for making these estimates can be found in Section 6
of the Qutput Display Standard, entitled "Measurenment Methodol ogy for
Mechani cal and Thermal Indices.” Note that the special labeling wll
requi re on-screen precauti ons about scanning through the eye, burr-
hol es, fontanelles, or foramen nagnum

2 Track 1 - Acoustic Output Labeling in the Operator®s Manual

3

2.

2.

2.

1

2

3

Provi de tabl es of the maxi num acoustic output values for each
possi bl e system transducer/ node/ appl i cation conbi nati on, per Sec. 5
and 6. The tables for the 510(k) subm ssion need not be conpl et ed,
but the different table formats (e.g., non-auto-scanning node, auto-
scanni ng node) to be used should be submitted, along with the
description of synbols. The labeling (submitted in the 510(k)
Speci al Report) for the marketed device, however, should contain the
full set of conplete acoustic output tables, along with the
correspondi ng operating conditions and the neasurenent uncertainties
for acoustic quantities (power, pressure, intensities, center
frequency).

Provi de an expl anati on of how derated intensities were derived from
intensities neasured in water.

Provi de an explanation of the interactive systemfeatures that affect
acoustic output (see Ceneral Information, Sec. 3.1.2). Provide
suggestions on how to use these features to follow the ALARA
principle. For transducers that exceed application specific acoustic
output Iimts, or for transducers for which nore than one
application-specific acoustic output limt applies, describe what
user-interactive features are provided to enhance user awareness of
acoustic output (e.g., on-screen display, power-up default settings,
manual override, warnings).

Pre-Amendments Acoustic Output Levels

The followi ng are the highest known acoustic field em ssions for pre-
Amendnent s di agnostic ultrasound devices. The intensity values are
derated. The derating algorithmis described in Appendix D of FDA's 1985
gui dance docunent.
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Ierrn s = Derated Spatial Peak-Temporal Average Intensity
Tspen.z = Derated Spatial Peak-Pulse Average Intensity

MI = Mechanical Index
ISPTJ\.J ISPFA.3 m.

Use {mW/cm?) w/em?),
Peripheral vessel 720 120 1.9
Cardiac R 430 190 1.3
Fetal Imaging 94 130 1.9

& Other¥
Ophthalmic 17 S 28 0.23

* Abdeminal, Intra—operative;1?ediatric, Small Organ {(breast, thyroid, testes,
etc.), Neonatal Cephalie, ‘Adult Cephalic

Note: For purposeg of acousﬁic'output limits:

a. transesophageal, for;npn-éardiac usge, and intra-luminal transducers are
included in the Fetal Imaging and Other category;

b. cardiac use includes trangthoracic adult and pediatric uses as well as
transesophageal adult and: pediatric uses for visualization of the heart;

c. peripheral vessel use includes vessals Qf the neck; and
d. cephalic and transcranial are synonymdhg;::
4 Track Flow Chart
The following is a flow chart illustrating the dec;i.aion .Eree, wit;h respect to

acoustic output, for Track 1. S
Declalon Tree for Evaluating Acoustic Dutput: TRACR-] .

I

YES

Dosa ultrescund
aysatam confarm with
Qutput Display

Etandard

Fala) Dopplar
Application ?

NG

» Bcoustic
Meagurément
mathadology
cartified 7

Valiaate
massuremant
mathadalegy

Ars I(apim.2)
and MI [or I(sppa.31]
balow pre-1078
npplicetion-specHic
Jevela ?

Justity newd tor highar
acoustic output; sstimate mux
TR, speCiAl labaLNg

L2E=3
Correct labellng Output labeling OK 7

. L

Suiput YE&

SE -
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5 Track 1 Summary Table

A manufacturer follow ng TRACK 1 should conplete the table bel ow for each
system transducer conbination. For each node/application checked in the table
bel ow, the appropriate acoustic output table should be conpleted.

d i ni cal Oper ati ng Mode(s)
Application A B M PWD CA CD Conbined O her
(Specify) (Specify)**

Opht hal mi ¢

Fet al
| magi ng
& O her*

Car di ac,
Adult &
Pedi atric

Per i pher al
Vessel

* Abdomi nal, Intra-operative, Pediatric, Small Organ (breast, thyroid, testes,
etc.), Neonatal Cephalic, Adult Cephalic, Miscul o-Skel etal (conventional),
Muscul o- Skel etal (superficial)

** Exanpl es are: Anplitude Doppler, 3-D Imaging, Harnonic |maging, Tissue
Mot i on Doppl er, Color Velocity Imaging
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6. TRACK 1 ACOUSTIC OUTPUT REPORTING TABLE
6.1 Non-Auto-Scanning Mode

Transducer model:

Application(s):

Operating Mode:

Track 1 Information

Acoustic
Output

MI

IQDTA,]

(mW/cem?)

© Maximum value

Associated e
Beam "X, (em)
Acoustic dimensions v {(cm)
Parameters | PD fﬁééc)
PRF {Hz)
EBD {cm)

Control #1

Control #z2

Operator

Controls

Control #n
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6. TRACK 1 ACOUSTIC OUTPUT REPORTING TABLE
6.2 A -Sca
Transducer model: Operating Mode:

Application(s):

f‘KCQustic
o output

MI ISPTA‘E ISPPA.]

(W/cm?)

Maximum Value

Zgp (cm)
Associated Sl
Beam X lem)
: dimensions
Acoustic Yoo {cm)
Parameters | PD (Uéeéfﬂ-
DRF (Hz) -
Az. {cm}
EDS
Elev. (cm)
Contrel #1
Contrel #2
Operator - |————
Controls
Control #n J .
i s
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Track 1 Information
Notes for Track 1 Acoustic CQutput Tabl es

Al table entries should be obtained at the sanme operating conditions that
give rise to the maxi mum derated intensity or M value in the first row

These operating conditions should be specified.
Synbol s used in the table are descri bed bel ow

M is the Mechanical Index. The value of M at the position of Igsppas
("NLgiswmg") may be reported instead of "M (maxi numvalue)" if lspasz is < 190
W cnr.

I spraz IS the derated spatial -peak, tenporal -average intensity (mlliwatts per
square centineter).

pr 3 is the derated peak rarefactional pressure (nmegapascals) associated with
the transmt pattern giving rise to the value reported under "M".

I sppaz IS the derated spatial -peak, pul se-average intensity (Watts per square
centinmeter). The value of Ipy3 at the position of maximum M (lpyz@1) may be
reported instead of Igpaz if M > 1.0.

W is the ultrasonic power (mlliwatts). For the operating condition giving
rise to "lspras", W is the total tinme-average power; for the operating
condition subject to reporting under "lspasz, " W is the ultrasonic power
associated with the transnmit pattern giving rise to the value reported under
"1 sppa3”.

fe is the center frequency (MHiZ). For M and lspas, fc IS the center
frequency associated with the transmt pattern giving rise to the maxi mum
val ue of the respective paranmeter. For |gras3, for conbined nodes invol ving
beam types of unequal center frequency, f. is defined as the overall range of
center frequencies of the respective transnmit patterns.

Zsp 1S the axial distance at which the reported paraneter is neasured
(centineters).

X.¢ and y.g are respectively the in-plane (azinuthal) and out-of-pl ane
(elevational) -6 dB dinensions in the x-y plane where zs, i s found
(centineters).

PD is the pul se duration (mcroseconds) associated with the transnmt pattern
giving rise to the reported value of the respective paraneter.

PRF is the pulse repetition frequency (Hz) associated with the transmt
pattern giving rise to the reported value of the respective paraneter.

EBD are the entrance beam di nensions for the azinmuthal and el evational planes
(centineters).

EDS are the entrance di nensions of the scan for the azinuthal and el evati ona
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pl anes (centineters).

Measur enent uncertainties for acoustic quantities (power, pressure,
intensities, center frequency) should be provided.

21



Track 3 Information
TRACK 3 SPECI FI C | NFORVATI ON

Track 3 is for diagnostic ultrasound systens that follow the Qutput D splay
Standard. Systens that include fetal Doppler applications, except for feta
heart rate nmonitors, should follow Track 3. Track 3 does not apply to systens
for which a display would be required but which have fixed acoustic output.
Under Track 3, acoustic output will not be eval uated on an

appl i cation-specific basis, but the maxi num derated |gsra nMust be < 720 mW cnt
and either the maxi rum M nust be < 1.9 or the nmaxi num derated | sppa NMust

be < 190 Wcnf. An exception is for ophthal nic use, in which case the TI (for
display) = max. (TIS_as, TIC), and is not to exceed 1.0; lgras < 50 nWcnR, and
M < 0.23. See Sec. 4 for a logic flow chart.

1 Track 3 Acoustic Output Reporting

The Track 3 approach is based upon conformance with the Qutput D splay
Standard. This approach elimnates the application-specific conparison of
acoustic output to pre-Amendnents |evels.

1.1. Summarize the operating node possibilities for each system transducer
conbi nation by conpleting the formgiven in Sec. 5. For each
possi bl e transducer/node identified, specify the target range of
values for the M or I (SPPA 3) and | (SPTA 3), and an estimted range
of TI's, under the operating conditions that maxinm ze these
quantities, noting that the upper bound nmust not be greater than the
maxi mum val ues given at the top of this page. Al so provide the
engi neering basis for the range of val ues specified (e.g.
prelimnary or prototype nmeasurenments, theoretical calculations,
estimates based on neasurenments of previously cleared transducers).

1.2. Provide certification (1) that measurenents of acoustic output
di splay indices - the Thermal Index (TI) and the Mechani cal | ndex
(M) - will be nade per Section 6 of the Qutput D splay Standard
entitled "Measurenent Methodol ogy for Mechani cal and Thermal Indices"
and (ii) that information supplied in the 510(k) will be for maximm
TI and M val ues.

1.3 If the manufacturer wi shes to submt the 510(k) Special Report as
part of the 510(k), it should be included as a conpletely separate
section and this election should be noted in the 510(k) cover letter

The 510(k) Special Report should follow the format described in
Appendi x G

1.4 Specify the default setting |evels as a percentage of the maxi num
levels and the rationale for selecting these default values. See
Section 5 of the Qutput Display Standard. Note that a default
setting yielding maxi mum acoustic out put woul d not be considered
appropriate for inplenmenting ALARA

1.5 Provide a justification for any Thernmal |ndex that exceeds a val ue of
6. 0.

1.6 If no systenitransducer conbination is capable of exceeding either a
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Tl of 1 or an M of 1 in any operating node, then conpletion of the
Track 3 acoustic output tables in Sec. 6 is not necessary. However,
in their place the maxi num val ues of the derated lsa TI, M, and
derated | sppp associated with the maxi num M, should be specified.
Details of the calculations should be included in the Device Master
Record.

2 Track 3 - Acoustic Output Labeling in the Operator®s Manual

Provi de tabl es of the maxi num acoustic output indices for each
possi bl e system transducer/ node conbi nation, per Secs. 5 and 6. The
tables for the 510(k) subm ssion need not be conpl eted, but the
different table formats to be used should be submitted, along with

t he description of synmbols. The labeling (submtted in the 510(k)
Speci al Report) for the marketed device, however, should contain the
full set of conplete acoustic output tables, along with the
correspondi ng operating conditions and the neasurenent uncertainties
for acoustic quantities (power, pressure, intensities, center
frequency).

Three exanples for the Track 3 Acoustic Qutput Reporting Tables are
given at the end of this section. These are provided to illustrate the
use of the four footnotes (a, b, c, #).

2.2

2.3

2.4

3 Track

3.1

Provi de an explanation of the real-time display features and controls
of the system including default settings and setting |evels
expressed as a percentage of the maxi mumlevels (see Sec. 1.4).
Provi de suggestions on how to use these features and controls to
follow the ALARA principle. Note: |If the intended uses include
neonat al cephalic, then the provisions of the Qutput D splay Standard
are interpreted to nmean that all three thermal indices (TIS, TIB

TIC) should be available for real-tinme display. In this regard,

pl ease see page 39 in the AlUM publication, "Medical Utrasound
Safety" (AIUM Laurel, MD, 1994).

Provi de the display accuracy and neasurenent precision. See Sections
4.2, 4.2.1, and 6.4 of the Qutput Display Standard.

If no systenitransducer conbination in a Track 3 device is capabl e of
exceeding either a Tl of 1 or an M of 1 in any operating node, then
provi de the maxi mum val ues, for each transducer, of the derated I spra,
TI, M, and derated | gpa associated with the maxinum M. See Sec
1.6.

3 Education Program

Provi de an ALARA education programfor the clinical end-user that
covers the subjects listed below. ALARA is an acronymfor the
principle of prudent use of diagnostic ultrasound by obtaining the
di agnostic information at an output that is as |ow as reasonably
achi evable. This education program shoul d include explanations of:
1. the basic interaction between ultrasound and matter, 2. the
possi bl e biol ogical effects, 3. the derivation and nmeani ng of the
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I ndices, 4. a recomendation to use and the need for follow ng the
ALARA principle in all studies, and 5. clinical exanples of specific
applications of the ALARA principle. A docunment published by the
AlUM "Medical Utrasound Safety," is acceptable to FDA as neeting
the generic content of the educational program The nmanufacturer

al so should provide information specific to its device regardi ng
ALARA.

3.2 M ni mum Requi renents for Educational Material for Track 3 Devices

3.2.1 Bioeffects and Bi ophysics of Utrasound Interactions--
-Brief description of ultrasound, diagnostic frequencies, energy

| evel s
-Brief description of the change in policy which requires user
educati on

-Short history of ultrasound use and safety record

-Potential hazards at high output |evels

- Bi ol ogi cal effect mechani sns--Thermal, Mechani cal

- Exposure-effect studies (range of outputs)

-Ri sk versus benefit

-Present state of output |evels--higher than historical |evels

- Proposed indices as indicators of thermal and mechanical effects

3.2.2 Thermal Mechani sns- -
-Describe thermal bioeffects--tenperature rise
-Ti ssue type (soft, bone, fluid) and relative absorption
- Transducer type (frequency, focusing) and relationship to exposure
-Attenuation, absorption, scattering nmechanisnms in different tissue
types
-Spatial volume of insonified tissue (at focus, or el sewhere)
- Honogeneity of tissue in insonified volume (effects of |ayering)
--soft tissue
--bone tissue (fetal, skull, other)
--fluids, gas
3.2.3 Nonthernmal Mechani sns
-Descri be nechanical effects--cavitation & role of bubbles
- Factors whi ch produce cavitation
--pressure (conpressional, rarefactional)
--frequency
- - beam f ocusi ng
- - pul sed/ cont i nuous
--standi ng waves
- -boundari es
--type of material and anbient conditions
- Types of cavitation:
--stable and inertial cavitation
--mcrostreani ng
--nucl eation sites
- Threshol d phenonena for different types of tissues
-Bioeffects data on animals (lung henorrhage, intestinal henorrhage)

3.2.4 Benefits of Utrasound vs. Risk
-Benefits of use
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-Ri sk of use
-Ri sk of not using ultrasound
-Increase in risk as acoustic output increases
-Increase in diagnostic informati on as acousti c output increases
-Increase in responsibility for user at higher output |evels
-The ALARA principle
--control ling energy
--controlling exposure tine
--control ling scanni ng techni que
--controlling system setup
--effects of systemcapabilities
--effects of operating node (learn to distinguish)
--effects of transducer capabilities

3.2.5 The Qutput Display Standard
- Purpose: To di splay exposure indices
- Mechani cal I ndex (M)
-Thermal Index (TI)
--Soft Tissue Thermal Index (TIS)
--Bone Thermal |ndex (TIB)
--Crani al Bone Thermal Index (TIC)
- Threshol ds for display of indices
(e.g., if systemcan exceed TI or M of 1.0)
-System di splay |evels
(e.g., mnimmTl displayed, mnimmM displayed, display
i ncrenent s)
- Expl anation of the neaning of the Tl and M
--threshol d bioeffect |evels vary depending on tissue type
--bioeffect levels vary depending on frequency, pressure

3.2.6 Practicing the ALARA Principle
-How to inplement ALARA by using the TI and M indices
- Knowl edge of system controls versus acoustic out put
--Overall gain and TGC versus increasi ng out put
--Dynami ¢ range and post-processi ng versus increasi ng out put
- Knowl edge of system applications versus out put
--selection of appropriate range for task
- Knowl edge of transducer effects on out put
--frequency
--focusing
--pul se length
--dwel |l time (scanned versus unscanned)
- Knowl edge of system operating node versus out put
--B node
--Doppl er (spectral, color flow, Power Doppler)
- - M node
-Control exposure tine
-Use the m ni mum possible to obtain information
-dinical application exanpl es--which indices are nost inportant?:
--fetal, cranial
--fetal, Doppler
--Adult thyroid
--Adult carotid Doppler
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4 Track Flow Chart

The following is a flow chart illustrating the decision tree, with respect to
acoustic output, for Track 3.

Decision Tree for Evaluating Acoustic Qutput: TRACK 3

Y

Doas ultrasound systam
conform with Output Display
Standard?

N NO
TRACK 1 -

NO

Valldate
measursment
methodoiogy

Is acoustical measuramant
Mmethedelogy certifled?

NO
Dutput
abafling OK ?

Are | (spta.3) < 720 mW/cm2
Ml <180prf)feppa.3) < 1BD
Wicm2 )7

Corroot
labeling

PMA

SE -
Acoustic
Oulput J~e
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5 Track 3 Summary Table

For a Track 3 submi ssion, conplete the table bel ow for each transducer/ node
conbination. Indicate with "yes" the transducer/node conbi nati ons for which

t he maxi mum di splayed M or Tl index is greater than 1.0. For each
transducer/ node conbi nati on marked yes, a Track 3 acoustic output table should

be conpleted. Also,

see Sec. 2.4.

OPERATI NG MCDE

TRANSDUCER MODEL

B- nnde

M npde

Pul sed Doppl er

CW Doppl er

Col or Fl ow

Conbi ned (speci fy)

O her (specify)

For reporting purposes, the followi ng node definitions and reporting rules

apply: _

B Mode: No ot her nodes acti ve.
Only M (when > 1.0) need be reported for this node.

M Mode: May i ncl ude simultaneous B node.

PW Dop. :

CW Dop. : In dupl ex nodes, report |argest displayed TIS (scanned or
non-scanned) if > 1.0.

Col or Fl ow May i ncl ude simultaneous Col or Fl ow M node, B-node and M
node.
I n conbi ned nodes, report |argest displayed TIS (scanned
or non-scanned) if > 1.0.

O her conbi ned nodes: Need only be reported as a separate node if the

| argest formulation of TIS, TIB or
TIC (if there is an applicable intended use; e.g.,
transcranial or neonatal cephalic) is greater than the
correspondi ng val ue reported for all constituent nodes.

TIC need not be reported if the probe is not intended for transcranial or
neonat al cephalic use.
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6. TRACK 3 ACOUSTIC OQUTPUT REPORTING TABLE
(Provide data where maximum displayed index value exceeds 1.0.)

Transducer Model: Operating Mode:
Index Label MI TIS TIB TIC
{non
scan IOl - S5Cdall Scan)

Aol Ao >1

Maximum Index Value.

P,y (MPa)
W {mwW)
min of -
[W_3 (Z-]_) : ‘ (II'IW) .:.
Tpaa(z,)] SR
z, (em)
Assog. Zpp (cm)
Zep (cm)
Acpoustic
Aog (Zep) {cm)
Param.
£, (MHZ)
Dim. of X {cm)
A
aprt Y {cm)
PD (usec)
PRF {(Hz)
Pr@PIT (MPa)
Other A @PTT,., {em)
Info. Focal FL, (cm)
Length
FL, {cm)
Ipa,]® (W/’
MI ax cm?)
Control #1
operator e
Controls Control #n
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Track 3 Information

Footnotes: a) Display of this index is not required for this operating node;
see Sec. 4.1.3.1 of the Qutput Display Standard (NEMVA UD- 3).
b) This probe is not intended for transcranial or neonatal
cephal i ¢ uses.
c) This formulation for TISis less than that for an alternate
formulation in this node.
# No data are provided for this operating condition since the
maxi mum i ndex value is not reported for the reason listed.
Notes for Track 3 Acoustic Output Table

Al table entries should be obtained at the sanme operating conditions that
give rise to the nmaxi mum "Il ndex Value" in the second row.

These operating conditions should be specified.
Synbol s used in the Table are descri bed bel ow
M is the Mechanical |ndex.
Tl Sgcan 1S the Soft Tissue Thermal Index in an auto-scanni ng node.
Tl Shon-scan 1S the Soft Tissue Thermal Index in a non-auto-scanni ng node.
TIB is the Bone Thernmal | ndex.
TICis the Cranial Thermal |ndex.
Asprt 1S the area of the active aperture (square centineters).

pr3 is the derated peak rarefacti onal pressure (nmegapascal s) associated
with the transmt pattern giving rise to the value reported under "M".

W is the ultrasonic power, except for Tl Sgan, in which case it is the
ul trasoni c power passing through a one centineter window (mlliwatts).

W3(z,) is the derated ultrasonic power at axial distance z;

lta3(zy) is the derated spatial -peak, tenporal -average intensity at axial
distance z; (mlliwatts per square centineter).

z, is the axial distance corresponding to the |ocation of max[m n(Ws(z),
lta3(z) x 1 cnf)], where z > zp, (centineters).

Zpp 1S 1. 69(Agprt) ™
For M, zs, is the axial distance at which p,. 3 is neasured; for TIB, zs is
the axial distance at which TIBis a maximum (i.e., Zs, = Zg3)
(centineters).

deg(z) is the equival ent beam dianmeter as a function of axial distance z,

and is equal to [(4/m)(W/11a(2))]” where I1x(z) is the tenporal-average
intensity as a function of z (centineters).

fe is the center frequency (Miz). For M, f. is the center frequency
associated with the transmt pattern giving rise to the maxi mum reported
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Track 3 Information

value of M. For TI, for conbi ned nodes involving transmt patterns of
unequal center frequency, f. is defined as the overall range of center
frequencies of the respective transmt patterns.

Dim of As¢ are the active aperture dinmensions for the azimuthal and
el evational planes (centineters).

PD is the pul se duration (mcroseconds) associated with the transmt
pattern giving rise to the reported value of M.

PRF is the pulse repetition frequency (Hz) associated with the transmt
pattern giving rise to the reported value of M.

pr @PIl » is the peak rarefactional pressure at the point where the free-
field, spatial-peak pulse intensity integral is a maxi mum (nmegapascal s).
(See Section 6 of the Standard for Real -Time Display of Thermal and
Mechani cal 1 ndices on Diagnostic U trasound Equi pnent, entitled
"Measurenment Met hodol ogy for Mechanical and Thernmal |ndices", § 6.2.4.1.).

deq @PI 1y is the equival ent beam di aneter at the point where the free-
field, spatial-peak pulse intensity integral is a maxi mum (centineters).
(See Section 6 of the Standard for Real -Time Display of Thermal and
Mechani cal |1 ndices on Diagnostic U trasound Equi pnent, entitled
"Measurenment Met hodol ogy for Mechanical and Thernmal |ndices", § 6.2.5.1.).

FL is the focal length, or azimuthal and el evational lengths, if different
(centineters).

Ipas @M 1 IS the derated pul se average intensity (Watts per square
centinmeter) at the point of maxi mumreported M.

Measurenent uncertainties for acoustic quantities (power, pressure,
intensities, center frequency) should be provided.

Exampl es for Track 3 Acoustic Qutput Reporting Tabl es

The next three pages contain exanple output tables to illustrate the use of
the four footnotes (a, b, ¢, #). A check mark indicates that the box shoul d
be filled in with the appropriate value; a dash nmeans that no value is

requi red because of either scan/non-scan or aperture size considerations.

Wth regard to the third exanple, color flow and M node, the use of footnote
c) is shown. Note that if the Mnode TIS were greater than the color flow
TI'S, then footnote c) woul d appear under TIS(scan), and the Mnode TIS val ue
woul d be listed in the appropriate TIS(non-scan) box. Therefore, it is
important to list under "Operating Mdde" all included nodes for proper
interpretation of the tabul ated val ues.
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Example 1
TRACK 3 ACOUSTIC OUTPUT REPORTING TAELE
(Provide data where maximum displayed index value exceeds 1.0.)

Track 3 Information

Transducer Mcdel : Operating Mode - B-mode
Index Label MI TIS TIB TIC
(non
s¢an non-scan scarn)
Aan L= 1 Adpl. [
Maximum Index Value 1.5 {a) - - {a)

Prs (MPa)

W, (mW)

min of o

[W.{z,}), (mW)

Ipna{zy) ]

Z, {em)- L
Assoc. Zpp (cm)
Acoustic Zep (cm)
param. Ao (Zap} (em)

f. (MHZ)

Dim. of X {cm)

Aaprt

Y (cm}

PD (usec)

PRF (Hz)

Py@PT T ., (MPa)
Other 0og@PIT,,, (cm)
Info. Focal FL, (cm)

Length

FL, {cm)

Ipa.3@ (W/

MImax cm?)

Control #1
Operator e e
Controls Control #n
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Example 2
TRACK 3 ACOUSTIC OUTPUT REPCRTING TABLE
(Provide data where maximum displayed index value exceeds 1.0.)

Transducer Model: Operating Mode: Pulged Doppler o
Index Label MI TIS TIB TIC
{non
e sCan non-scan Scan)
Aﬂprb < 1 napu > 1
Maximum Index Value
Pr.2
W,
min of
(WLlz,),
T 4 (2,)]
Z, (cm). -
Assoc. Zip (cm)
Acoustic | Zsp (cm)
Param. Qo {Zap) {cm)
£, (MHZ)
Dim. of X {om)
Aaprt
Y (cm)
PD (usec)
PRF (Hz)
P:@PIL .y {MPa)
Other 3q@PT Loy (cm)
Info. Focal FL, {cm)
Length
FL, (cm)
Ipa.3@ (W/
MTI,.x cm?)
Contreol #1
Operator |  c.--a.o..
Controls Control #n




Track 3 Information

Example 3
TRACK 3 ACOUSTIC QUTPUT REPORTING TABLE
(Provide data where maximum displayed index value exceeds 1.0.)

Transducer Model - Operating Mode: _Color Flow (includes M-mode)
Index Label MI TIS TIB TIC
{non
scan non-scan acan)

Maximum Index Value

pr.J (MPa)
W, E (mW)
min of 5 :;.
(W,lz,), (W)
Iraa (21) ]
2z, {om):
Assoc. Zpp (cm)
Acoustic Zap (cm)
raram. Aeg (7.) (em)
f. (MHZ)
Dim. of X (cm)
i
aprt v (Cm)
PD (usec)
PRF {Hz)
P@PIT, (MPa}
Other Aeq@PT Tnay (cm)
Info. Focal FL, {cm)
Length
FL, (cm)
Ipa.l@ (W/
MImax cmZ)
Control #1
Operator [ ... e
Controls | Control #n
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Appendix A
Doppler Sensitivity

As specified in General Information, Sec. 6.1.3, transducers that may operate
i n Doppl er nodes should be tested for sensitivity and the results of this
testing should be reported in the 510(k) or 510(k) Special Report.

Doppl er sensitivity is defined as the m ni mum detectabl e Doppl er signal, for a
gi ven center frequency and acoustic power, reflected fromflow ng bl ood-
equi val ent scatterers deep within tissue. A neasure of Doppler sensitivity is
the maxi mumtissue depth at which a Doppler signal of known strength is
detectabl e by a given Doppler instrument. The deeper in the body that a
signal can be detected, the nore sensitive the device is said to be.

An alternative definition of sensitivity is a neasure of the signal-to-noise
rati o of the detected Doppler signal reflected by bl ood-equival ent scatterers
at different depths in tissue, or a tissue-equivalent material, for a specific
Doppl er shift frequency and acoustic power.

Suggested guide for sensitivity measurenents:

A. Test Materials

For measuring Doppler sensitivity, the use of a physiologically rel evant
test nmethod is reconmended. The nethod should include the foll ow ng
materi al s:

1. A phantomwith uniformy attenuating tissue-equivalent nedium (wth
attenuation of approximately 0.5 dB/cm MHZ), in which a sinmul ated
bl ood vessel is enbedded at a sloping angle, or several different
simul ated vessels are enbedded at different depths (string phantons
and el ectronic phantons are not reconmended);

2. A blood-mmcking fluid of known properties (i.e., fluid type,
particle type and size, concentration, backscatter intensity,
viscosity, etc.); this fluid and its scatterers should resenbl e human
bl ood as closely as possible in particle size and backscatter |evels
(ref. 1); and

3. Aneans to vary fluid flowin the vessel; e.g
etc.

, punp, gravity feed,

The sinul ated test vessel should have a cross-sectional dianmeter no
larger than 5 mm The test vessel should either be sloping in a tissue-
m m cking matrix, or several sinulated vessels could be placed

hori zontally, at different depths in the phantom The use of anorphous
(slurry-like) TMmaterial could be used to make this configuration easier
to obtain. Additional nmeasurenents using |arger dianmeter vessels (e.g.
10 mm and 15 nm woul d be useful, but not required.
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B. Met hods

A suggest ed neasurenment procedure is described bel ow. Reasonable
variations and/or inprovenents in this procedure are acceptable.

1. Wth acoustic power set at maxi numfor a given transducer, obtain a
cl ean Doppler flow signal fromthe blood-mmcking fluid at zero
depth, for a velocity in the mddle of the instrunent's velocity
range. Measure the maxi mum depth at which the Doppl er signal can be
detected both on the Doppler display and by the audi bl e Doppl er
signal. Since the phantom attenuation is known in dB/cm MHZ, the
maxi mum dept h of penetration can be expressed in decibels. Record
t he maxi mum depth of penetration (in both distance and dB) for md-
range velocity, v,.

2. Repeat these neasurenents for the m ni mum and maxi mum det ect abl e
velocities in the Doppler velocity range for the Doppler instrunent.
The first value to neasure is the maxi mum depth at which the | owest
velocity will be detected and record this value as v;. Proceed to
find the maxi mum depth at whi ch the maxi nrum systemvelocity is
detected and record that value as vs.

3. For a nore quantitative measurenent, the user may consi der the use of
an RVS voltneter to neasure the output Doppler signal (Ref. 1). Plot
the signal-to-noise ratio versus depth in the tissue-nm m cking
material for each selected velocity setting (Il ow, medium high),

i ndi cating the noi se-equivalent cutoff. The cutoff point defines the
maxi mum sensitivity for the given transducer and acoustic out put
setting configuration

References:
1. Boote, E.J., Zagzebski, J.A., "Performance Tests of Doppler U trasound

Equi pment with a Tissue and Bl ood-M mi cking Phantont, J. Utrasound in
Medi ci ne, 7:137-147, 1988.
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Appendix B

RELATED GUIDANCE DOCUMENTS

Title Dat e

"510(k) uide for Measuring and Reporting 12/ 85
Acoustic Qutput of Diagnostic Utrasound
Medi cal Devi ces”

"Revi ewer @ui dance for Conputer Controlled 8/ 29/ 91
Medi cal Devi ces Undergoi ng 510(k) Review'

"Label i ng Reusabl e Medi cal Devices for 4/ 96
Reprocessing in Health Care Facilities"

"Label ing: Regul atory Requirenments for Medical 1989
Devi ces” (HHS Publication FDA 89-4203)

Medi cal Alert on latex products, "Allergic 3/29/91
Reactions to Latex-Containing Medical Devices"

| SO 10993, "Biol ogi cal Evaluation of Mdical 1993
Devi ces Part 1: Evaluation and Testing"

Deci di ng When to Submit a 510(k) for a 1997
Change to an Existing Device

DRAERD Kit Policy rHA K
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Appendix C

Administrative Forms

510(k) Summary/Statement Certification

Re: K

CHECK ONLY ONE:

O 1. 510(k) Summary. Attached is a summary of safety and effectiveness
i nformati on upon whi ch an equi val ence determ nation coul d be based.

O 2. 510(k) Statement. | certify that, in ny capacity as
of (conpahy),
I will rmake available all information included in this premarket

notification on safety and effectiveness within 30 days of request by
any person if the device described in the premarket notification

subm ssion is determ ned to be substantially equivalent. The
information | agree to nake available will be a duplicate of the
premar ket notification subm ssion, including any adverse safety and

ef fecti veness information, but excluding all patient identifiers, and
trade secret and confidential comercial information, as defined in 21
CFR 20. 61.

[ Signature®]

[ Typed or Printed Name]

[ Date]
* Must be signed by a responsible person of the firmrequired to submt
the premarket notification (e.g., not a consultant for the 510(k) submtter).
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PREMARKET NOTIFICATION TRUTHFUL AND ACCURATE STATEMENT
(as required by 21 CFR 807.87(j))

| certify that, in ny capacity as of
(company nane), | believe, to the best of
nmy know edge, that all data and information submtted in this premarket
notification are truthful and accurate and that no material fact has been
omtted.

(si gnature*) (date)

(typed nane) (510(k) nunber)
* Mist be signed by a responsible person of the firmrequired to subnmit the premarket
notification (e.g., not a consultant for the 510(k) subnmitter).
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I ndi cations for Use Form
Fill out one form for each ultrasound system and each transducer.

nt ended Use: Diagnostic ultrasound imaging or fluid flow analysis of the

human body as foll ows:
Mbde of QCperation

dinical Al B| M| PWD WD Col or Power Col or Conbi ned Q her

Application Doppl er (Anpl i tude) Vel ocity (Speci fy) (Speci fy)
Doppl er | magi ng

Qpht hal m ¢

Fet al

Abdoni nal

I ntra-operative

(Specify)

Intra-operative
Neur ol ogi cal

Pediatric

Snmall Organ
(Specify)

Neonat al Cephalic

Adult Cephalic

Car di ac

Tr ans- esophageal

Tr ans- Rect al

Tr ans- Vagi nal

Trans- Uret hral

I ntra-Lum nal

Per i pher al
Vascul ar

Lapar oscopi ¢

Miscul o- Skel et al
Convent i onal

Miscul o- Skel et al
Superfi ci al

Q her (Specify)

Addi ti onal Conments:

(PLEASE DO NOT WRI TE BELOW THI S LI NE- CONTI NUE ON ANOTHER PAGE | F NEEDED)

Concurrence of CDRH, Office of Device Evaluation (ODE)

Prescription Use (Per 21 CFR 801. 109)
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Appendix D

Summary of Statistical Reporting in the 510(k) and Special 510(k) Report

There are five areas of the submi ssion in which a statistical analysis of
measur enent or performance data may be necessary.

1. Specification of clinical measurenment accuracy. See General Information
Secs. 6.1.2 and 7.1.4 of this Cuidance.

2. Specification of measurenent uncertainties for acoustic quantities (power,
pressure, intensities, center frequency). See Track 1, Sec. 2.1 and Track
3, Sec. 3.1 of this Guidance. 1In this regard, a good description of the
various potential sources of random and systematic uncertainties for
hydr ophone measurenents can be found in, R C. Preston, D.R Bacon, and
R A Smith, "Calibration of nedical ultrasonic equi pnrent - procedures and
accuracy assessnent," | EEE Transactions on Utrasonics, Ferroelectrics,
and Frequency Control, vol. 35, no. 2, pp. 110-121, 1988.

3. Specification of statistical sanpling plan used to insure that the
acoustic outputs of production units do not exceed appropriate pre-
Amendnents output levels in Track 1, Sec. 3. See Appendix G Section E6
(and Track 1, Sec. 1.2 and Track 3, Sec. 1.3) of this CGuidance.

4. Specification of display accuracy, as defined in Section 2.1 of the Qutput
Di splay Standard, and required in Section 4.2.1 of the Qutput Display
Standard. See Track 3, Sec. 2.3 of this Cuidance.

5. Specification of measurenent precision of center frequency, acoustic

power, and peak rarefactional pressure, as described in Section 6.4 of the
Qut put Display Standard. See Track 3, Sec. 2.3 of this CGuidance.
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Appendix E

Deciding ITf System and Transducer Modifications Require
Additional 510(k) Premarket Notifications or Add-To-Files

See Center guidance “Deciding Wien to Submit a 510(k) for a Change to an
Exi sting Device.”

A. The addition or nodification of transducers to a particular system
will not require a new 510(k) if all of the followi ng conditions are
met :

1. The systemis already the subject of a submtted and cl eared
510(k);

2. Indication(s) for use and node(s) of operation are unchanged;

3. Acoustic output of each new or nodified transducer is bel ow the
l[imts in the enclosed tables for the respective indication(s)
(Track 1) or are bel ow I spraz =720 mN cnf and either M=1.9 or
| sppas =190 Wenf (Track 3); and OPHTHALMIC LIMITS 2***

4. Acoustic output is neasured according to the 510(k) Cuide and
recorded according to the procedures in the 510(k) Cuide; these
procedures are included in the Device Master Record or Design
H story File, and the results are included in the Device H story
Record, as part of the Good Manufacturing Practices (Gws) for
that device. This condition should be net for changes that
af fect the output of any transducer intended for use with the
system In addition, the Master Record shoul d adequately
docunent m nor changes not affecting the indications for use or
acoustic output. These files will be reviewed periodically
under inspection authority of the Food, Drug, and Cosnetic Act.

I f nmeasurenent technology different fromthat defined in the
510(k) @uide is used to docunment acoustic output, a 510(k)
premarket notification will be necessary.

B. Modifications to a diagnostic ultrasound systemthat has a
previously cleared 510(k) will not require a new 510(k) if the
i ndi cations for use and the ultrasound generator, transducer(s),
controls, and signal processing technol ogi es are unchanged; no
system functi ons are added; and no clains of added effectiveness
are made. CDRH still reserves its discretion to require a 510(k)
in selected situations.

C. A device that enters the market using the process described above
cannot be used as a predicate for a future subm ssion

D. New Indications for Use

New clinical applications represent new i ndications for use and
therefore require a new 510(k). This determ nation is generally based
on clinical features. Does the new application provide new clinica
information? Does it provide a new interpretation of existing
information? |If the answer is yes, generally a new 510(k) is
appropriate. Several exanples of recent new



applications and the data necessary for a 510(k) follow Cenerally, a
new i ndication will need the follow ng information

1. A description of the new feature including clinical use and theory
of operation;

2. A discussion of any new nmeans of operation necessary to use the new
application;

3. A discussion of the acoustic output consequences (Tl, M, Igspras
etc.) resulting fromuse of the new application

4. A denonstration of the clinical utility of the new application; and

5. A denonstration clinical study and interpretation by a Radi ol ogi st
that denonstrates the conpetency of the device to performthe new
task and a di scussion of the m ni mum performance requirenents
necessary for a device to properly performthe new task.

Exampl es of new applications that need new 510(k)s are: 3-D inmagi ng,
Power or Anplitude Doppl er |nmaging, and Miscul o- Skel etal (superficial)
| magi ng.

Example 1--Three-Dimensional Imaging, Reconstruction, and Volume
Computation

For devices that display three-dinensional ultrasound data, the

manuf acturer should submt their data collection and data displ ay

met hod(s). |If the systemuses |enses or other techniques that sinulate
t hree-di nensi ons, this should be stated clearly and the Labeling should
state that no three-di nensional volune data is collected or displayed
Conversely, if the systemis a true 3-dinmensional systemthat collects
data stored in a 3-dinmensional array and reconstructs and/or renders the
final 3-D inmage, then these reconstruction and rendering nethods shoul d
be described. The manufacturer should clearly state if a

t hree-di nensional array is created fromoriginal data or if severa
2-dinensional arrays are interpolated to construct a three-di nensiona
data volune. A description (sinmplified flow chart) of the sanpling and
reconstruction al gorithm should be incl uded.

A denonstration of device reconstruction accuracy can be denonstrated by
submtting 3-D reconstruction data from an appropriate phantom The
phant om shoul d be tissue-m m cking and should include geonetrically-
regul ar objects (e.g., spheres, ellipses, cylinders, cones) whose

di mensi ons are known and whose positions can be tested at different
depths within a test volune. The objects in the phantom shoul d incl ude
smal |l sizes and | ow contrast |evels such that they denonstrate the

devi ce reconstruction resolution limts. Note that the reconstruction
resolution is different fromthe systemresol ution

The neasurenent data shoul d denpnstrate that object(s) of known

di mensi ons and contrast can be accurately reproduced in a

t hree-di mensi onal inage. The inmage nmeasurenents and rel ative di nensions
of the object(s) should correspond to those of the original object for a
range of object sizes. |If the manufacturer clains volunme conputation
capability, data should be supplied that conpute the



vol unme for a range of reconstructed test objects, within the phantom of
known size (fromlargest to smallest), giving the cal cul ated vol une and

associ ated error conpared to the known object volunme. This conputation

shoul d al so be perfornmed for objects of |ow contrast, to denonstrate how
the systemerror is affected by ill-defined contours.

If the manufacturer clains a specific |level of reconstruction
resolution, this should be denobnstrated by data and i mages of the
smal | est objects the systemcan reconstruct for each of several |ow
contrast |evels.

Exampl e 2-- Amplitude Doppler

The filing of a 510(k) submission is required for any di agnostic
ul trasound system addi ng anplitude Doppl er node.

The follow ng information should be supplied:

- a conci se technol ogi cal description of your version of anplitude
Doppl er nmodality (include trade nane and summary description of
al gorithms used);

- a detail ed conparison between the subject and predicate nodalities
(i.e., intended use, algorithms, technol ogical characteristics,
performance specifications, general clains) with all differences

hi ghl i ght ed;

- acoustic output reporting associated with anplitude Doppl er node;

- the results of the nmeasured Doppler sensitivities of the
system transducer conbi nation for several depths;

- a discussion of the basis for any claimof inproved inmagi ng or
reduction of an artifact;

- software information (include version nunber; structural chart; hazard
anal ysis; systenisoftware requirenents; design and devel opnment process;
verification and validation description; test results, reports and
sumaries; certification statenment);

- adequate descriptive information and instructions for use in the
product | abeling, including a discussion of any new artifacts; and

- sanple clinical imges of each area of the body intended to be imaged
together with a professional’s interpretation of the images.
Exampl e 3-- Muscul o- Skel etal (superficial) |nmaging

Recent advances in data processing have all owed ultrasound devices to

easily image areas that heretofore have been difficult. |maging of
superficial tendons, ligaments, and nuscles are one such exanple.
Muscul o- Skel et al inmagi ng has been perfornmed for sonme tinme. It was

l[imted to deep structures and had limted resolution. The advent of
hi gh definition



i magi ng has now al l owed the imagi ng of superficial structures (1.5 cm or
| ess). For purposes of clarity, we are calling the ol der imagi ng
“muscul o-skel etal (conventional)” and the newer nethod “muscul o-skel et al
(superficial).” W regard the new nethod as a new clinical application
and subject to a 510(k) subm ssion.



Appendix F

Exemption from Reporting Under 21 CFR 1002
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Appendix G

Format and Content of Diagnostic Ultrasound 510(k) Special Report

U S. Departnment of Health and Human Services
Public Health Service
Food and Drug Admi nistration
Center for Devices and Radi ol ogi cal Health
Rockville, Maryland 20857
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General Information
Pur pose:

Manuf acturers and inporters of diagnostic ultrasound equi pment are subject to
t he requi renents promul gated under Subchapter C - El ectronic Product Radiation
Control of the Food, Drug, and Cosnetic Act (fornerly the Radiation Control
for Health and Safety Act), as well as the nedical device requirenments under

t he Medi cal Devi ce Amendnents and the Safe Medical Devices Act. Applicable
radi ation reporting regulations are contained in Title 21 CFR, Part 1002.

Currently, manufacturers are exenpt fromreporting under Part 1002 of the
regulations if the 510(k) requirenents are met. This guide is intended to
assi st manufacturers in providing final neasurenment data and product | abeling
i nformati on, based on their production devices, follow ng 510(k) clearance.

Use of this QGuide:

Retain this guide for photocopying (or formatting for word processing) for use
infiling all reports in the future. When the report is conpleted, nake a
copy and retain the copy in your Device Master Record.

Submi ssi on of Reports:

The report should reference your 510(k) nunber and be submitted, in duplicate,
to:

Food and Drug Admi nistration
Center for Devices and

Radi ol ogi cal Heal th
Docunent Mail Center
9200 Cor porate Bl vd.
Rockville, Maryland 20850

FO Noti ce:
The acoustic output fornms submitted as part of this report may be subject to

public disclosure in accordance with the Freedom of Information Act, 5 U S. C
552, and any ot her applicable statute or agency regul ati on.

Appendix G-2



DU.%.EP

B2.

B3.

REPORT | DENTI FI CATI ON:

Dat e of 510(k) Special Report:
Date and Control Number of 510(k) Notice (if assigned):

| DENTI FI CATI ON OF FIRM

Manuf acturer's Nane:

Addr ess:

Corresponding Oficial:
Title:
Addr ess:

Si gnat ur e:
Tel ephone:

U S. Agent (if manufacturer is overseas)
Name/ Titl e/ Firm

Addr ess:

Tel ephone:

| nporter Nane:

Addr ess:

Cont act Person:

Tel ephone:

Factory Locati on:

| DENTI FI CATI ON OF MODEL BEI NG REPORTED:

Br and Mbodel Nunber Tr ansducers
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D. CLIN CAL APPLI CATI ONS/ OPERATI NG MODES (Track 1 only):

Mar k, as appropriate.
A B M PW O CD Conbined O her
(specify) (specify)**
Opht hal mi ¢
Fet al | maging
& Ot her*
Cardi ac
Adult & Pediatric

Peri pheral Vessel
* Abdomi nal, Intra-operative, Pediatric, Small organ (Breast, Thyroid,
Testes, etc.), Neonatal Cephalic, Adult Cephalic
**Exanpl es are: Anplitude Doppler, 3-D Inmaging, Harnmonic |nmaging, Tissue
Mot i on Doppl er, Color Velocity Imaging

E.  MAXI MUM ACOQUSTI C OQUTPUT LEVELS

E1l. Measured val ues from production units:
Provi de the maxi mum derated SPTA intensity val ues and Mechanical | ndex
(or derated SPPA intensity) val ues obtained from production units, as
determ ned according to Section E6 below. For Track 1, provide this
i nformati on for each systenitransducer/node/ application conbi nation
(i.e., one set of values for each of the itens checked in Section D).
For Track 3, provide this information for each systenitransducer/node
conbi nati on.

E2. Nunber of units tested and percentage of production |ot:

E3. Estimate of measurenment uncertainties:

E4. Describe the operating conditions used to obtain the nmeasured acoustic
out put :

E5. Did the operating conditions result in maximzing output? |If not, please
expl ain and provide reasons for equival ence:

E6. Provide the statistical plan and protocol used to ensure that the

appropriate intensity and i ndex val ues are not exceeded [|(SPTA 3) val ues
for Track 1, see Track 1, Sec.2; |(SPTA. 3)=720 mWecn? for Track 3; M=1.9
(0.23 for ophthalmc) for both tracks]: ******ophthalmc reqs to be added

Firms are not required to conduct 100% sanpling. |If however, testing is

performed on all devices to be shipped and it is assured that the
acoustic output of each device tested will not exceed nmaxi mum specified
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| evel s followi ng the guidelines described in General Information, Sec. 5,
par agraphs 3 and 4, then the process for determ ning the neasurenent
uncertainty shall be provided in the 510(k) and the data establishing the
measur enent uncertainty shall be available for inspection under GW

If 100 percent sanpling is not done, then the sampling plan should
provi de reasonabl e statistical assurance that production units will not
exceed t he maxi mum acoustic output |evels specified in the guidance.

Thi s shoul d be acconplished by following a statistical technique known as
"one-sided tol erance for normal distributions" (see section 2-5 on page
2-13 and Table A-7 on page T-14 of EXPERI MENTAL STATISTICS by M G
Natrella, NBS Handbook 91). 1In applying this technique, the sanple size
shoul d be not less than three units. This procedure has the foll ow ng
formul ati on:

L > X + Ks

wher e:

is the lgraz or M (Or ISPTA.S) limt

is the nean of the neasured val ues

is the standard devi ati on of the neasured val ues

is a value found in Table A-7, and is a function of
(confidence level), P (the proportion of the distribution |Iess
than (X + Ks)), and n (sanple size).

< X0 Xr

The choice of y, P, and n is at the manufacturer's discretion. However, the
choice of y, P, and n should be docunented and justified in the GV process

and the Device Master Record. The values of X, s, y, P, and n should be
provided in this appendix.

An exanpl e of applying this procedure to a popul ation of ultrasound
transducers is given in MC. Zskin, "Measurenent of Uncertainty In Utrasonic
Exposinmetry,” U trasonic Exposinetry, MC. Ziskin and P.A. Lewin, eds. (CRC
Press, Boca Raton, Florida, 1993) pp. 409-443, with the substitution of Table
A-7 from NBS Handbook 91 in place of Table 2 provided in the Zi skin reference

Note 1: In conputing the standard deviation s, the hydrophone neasurenent
uncertainty does not have to be taken into account if it is less than

+ 30% for intensity or + 15% for M. However, if the hydrophone neasurenent
uncertainty exceeds these values, then the guidance | evels should be reduced
accordingly, as described in CGeneral Information, Sec. 5, paragraphs 3 and 4.

Note 2: Another reference for the one sided tolerance tables is Gerald J. Hahn
and WIlliam Q Meeker, Statistical Intervals, A GQuide for Practioners (John
Wl ey and Sons, New York 1991) The | SBN nunber is 0-471-88769-2. See tables

A.12c and d, on pages 314 and 315. |In these tables, y=1-a

F.  DOPPLER SENSITIVITY

Provi de data validating the Doppler sensitivity specification (see
Ceneral Information, Sec. 6.1.3), if not provided in the original
subm ssi on.
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LABELI NG USER | NFORVATI ON

Provide a copy of all |abeling pages that have significant changes in
content only fromthat submtted in the 510(k) submi ssion and certify
that no other significant content changes have occurred; i.e., do not

i ncl ude pages that have changes in format or pagi nation.

GW TEST PLAN

Provide a brief description of testing for acoustic output (frequency of
testing, percentage of production, uncertainty, etc.):
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Cleaning and Disinfection
disinfection is a two step process: a cleaning step foll owed by
a
is incorrect.

CLEANI NG
scanning gel, etc.) fromthe device. The device is first cleaned with a
conpati bl e detergent then rinsed to renove residue. Enzyne cl eaners and

Di si nfection solutions are not
i ntended to be cl eaning agents. Reusable devices should be designed to all ow
di sinfection procedures are likely to be ineffective.

DI SI NFECTI ON OR STERI LI ZATI ON

disinfection required for a device is dictated by the type of
tissue it will contact during use. Non-critical, sem-critical, and critica

the use of the device. For this guidance, non-critical applications are those
where the device contacts only intact skin; sem-critical applications are

t hose where the device contacts bl ood, conprom sed tissue, or is used in a
sterile field.
| ow | evel disinfected between patient use. Probes used in sem-critica
applications should be high-level disinfected and the use of a sheath
disinfected, at a mininum and nust be used with a sterile sheath.
There are several special situations:
Neur osurgi cal use: Operative devices that contact brain tissue should
not be sterilized using liquid
is neuro-toxic. These probes should be used with a sheath that is
pyrogen-free. Note: |If the probe is used on a patient with
Creut zf el d- Jacob Di sease and the sheath breaks, the probe may be
di sinfection procedures (see CDC gui dance).
and vagi nal probes where the sheath can be surgically clean
3. sterilants,
liquid sterilization is reconended only for situations in which ETO gas

For further information see CDRH s docunent titled "Labeling Reusabl e Medica
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